Polypeptide clearing in model membranes: an analysis of the partition of gramicidin a' between cadmium ion induced gel and liquid-crystalline phases in vesicles of phosphatidic acid and phosphatidylcholine.
Using a simple model for a biological membrane we examine cation-induced gel phase formation and the depletion of polypeptide from the gel phase. The model system consists of vesicles of phosphatidic acid and phosphatidylcholine which contain gramicidin A'. By use of electron spin resonance to monitor lipid phase behavior, Cd2+ is found to induce gel and liquid-crystal phase coexistence over a wide range of lipid composition. Quenching of gramicidin A' tryptophanyl fluorescence by spin-labeled phosphatidic acid or spin-labeled phosphatidylcholine is analyzed to obtain the partition coefficient, Kp, for gramicidin A' between gel and liquid-crystal phases. The value of Kp = 3 favoring the liquid-crystal phase indicates a partial clearing of the membrane-bound polypeptide from Cd2+-induced gel phase regions of the membrane.